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Abstract
Characteristic endoscopic features of the small bowel are circular Kerckring’s folds, orange mucosa covered with villi, and
active peristalsis. Between the duodenum and terminal ileum, up to 5 m of jejunum and ileum are interposed. Impressions
from outside, small venectasias, lymphatic cysts, and lymphoid hyperplasia of the terminal ileum are considered variants of
normal. This article is part of an expert video encyclopedia.
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Video Related to this Article
Techniques
Small bowel capsule endoscopy; push, single balloon, double
balloon, and spiral enteroscopy; confocal laser microscopy;
and narrow-band imaging.
Materials
• Video capsule endoscopes:
J PillCam SB2, Given Imaging, Yoqneam, Israel.
J EndoCapsule1; Olympus, Tokyo, Japan.
• Endoscopes:
J Pediatric colonoscope: PCF Q 180; Olympus, Tokyo,
Japan.
J Pediatric colonoscope: PCF HQ 190; Olympus, Tokyo,
Japan.
J Single-balloon enteroscope: SIF Q 180; Olympus,
Tokyo, Japan.
J Double-balloon enteroscope: EN-450T5; Fujiﬁlm,
Tokyo, Japan.
J Confocal endoscope: EC-3870CIMK; Pentax, Tokyo,
Japan.
• Accessories
J Discovery spiral overtube; Spirus, Stoughton, MA, USA.
J Cellvizio confocal miniprobe; Mauna Kea, Paris, France.
Background and Endoscopic Findings
The small bowel is up to 5 m long. Multiple Kerckring’s folds
(also called valvulae conniventes or plicae circulares) enlarge
the surface. They are denser in the proximal jejunum and
more separated in the distal ileum. There is active peristalsis in
the small bowel in contrast to the colon. The typical mucosal
aspect is dominated by the small villi, further enlarging the
mucosal surface. They get sparser but slightly longer in the
ileum. In the duodenal bulb, villi are not as developed as in
the remaining small bowel. As in the duodenal bulb, small
patches with missing villi may be seen in the terminal ileum.
In this distal part of the small bowel, lymph follicles con-
taining Payer’s plaques are seen as small white patches or as
small submucosal nodules. Especially in children, these lymph
follicles may present as multiple enlarged nodules, called
lymphoid hyperplasia. Small nodules, representing Brunner’s
glands, are a typical feature of the duodenum. The papilla is
often missed by capsule endoscopy as the transit through the
duodenum3 might be rapid.
The color of the small bowel mucosa is orange, but may
give different impressions depending on the endoscope used
for inspection. Looking through an air bubble gives a much
more reddish and rough aspect to the mucosa than an
underwater view, in which the surface looks smoother and
allows visualization of villi.
Small yellow lymphatic cysts are frequent variants of nor-
mal.1 Venectasias are not considered as potential bleeding
source. Bulges or impressions from outside caused by adjacent
bowel loops or neighboring organs may be confused with
submucosal tumors.2 Bulges are typically broader, mobile, and
vary in size and shape. The mucosa and vessels are temporarily
stretched. Signs suggestive for a submucosal mass, however,
are discoloration of the mucosa, ulceration, umbilication,
constant size, pathological vessels, and bridging folds (sug-
gesting that the mucosa has adapted to stretching for a
longer time).
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Key Learning Points/Tips and Tricks
• In ﬂexible endoscopy, instillation of water and correct
focus enables optimal visualization of villi.
• During capsule endoscopy, the duodenal aspect of the
pylorus should not be confused with stenosis.
• White lines on the edges of folds and large vessels in the
ileum are normal.
• Viewing through an air bubble shows a different aspect of
the mucosa that should not be mistaken for inﬂammation.
• Typical endoscopic features of the small bowel mucosa are
active peristalsis with circular Kerckring’s folds and villi
covering the surface.
• Small venectasias, lymphatic cysts, lymphoid hyperplasia
in the terminal ileum. Impressions from outside (‘bulges’)
are considered as variants of normal without clinical
relevance.
• In healthy persons, few small erosions of the small bowel
may be found.
Complications and Risk Factors
Capsule endoscopy and balloon enteroscopy are safe techni-
ques. Complication rate is approximately 1%, mainly due to
retention of the capsule4 or perforation due to balloon
enteroscopy.5,6 However, in healthy volunteers, no capsule
retention has been described.7,8
Alternatives
With a gastroscope, the duodenum can be visualized up to the
papillary region. In many cases, it is even possible to investi-
gate the entire duodenum up to the ligament of Treitz.
Colonoscopy should be extended to the terminal ileum
whenever possible, if small bowel disease is suspected.
Capsule endoscopy is the ﬁrst choice for diagnostic small
bowel endoscopy.
Flexible deep enteroscopy using device-assisted systems for
diagnostic purposes is indicated in unclear ﬁndings after
capsule endoscopy, in patients with persisting suspicion of
small bowel disease in spite of negative capsule endoscopy, if
biopsies are needed or in cases of suspected stenosis.
Ultrasound and imaging techniques may document small
bowel thickening or extramural pathology but cannot com-
pete with endoscopy for detection of ﬂat mucosal lesions.
Scripted Voiceover
Time
(min:sec)
Voiceover text
00:07 Examination of the small bowel with capsule endoscopy
may start with an unusual retrograde view of the pylorus
from the duodenal bulb. This should not be confused with
a tumor or a stenosis. Mucosa of the pylorus is ﬂat and
sometimes protruding into the duodenum, while
surrounding mucosa of the duodenum is covered by villi.
00:35 The papilla is not visualized in all capsule endoscopy
studies, as the passage through the duodenum may be
quite quick. The minor papilla in general is missed.
00:48 Capsule endoscopy provides a good underwater
visualization of the entire small bowel showing
Kerckring´s folds and villi. However, missing control of
movement and lack of cleansing options may
sometimes jeopardize visualization.
01:09 Instillation of ﬂuid at ﬂexible enteroscopy provides a good
view of the villi.
01:15 Correctly focusing normal villi may spare biopsy.
However, search of early stage celiac sprue, Whipple´s
disease or eosinophilia for instance y
01:29 y may require a biopsy of normal mucosa.
01:35 In the proximal jejunum, folds are tight together. Jejunum
comprises the proximal two-ﬁfths of the entire small
bowel.
01:50 Sometimes a capsule camera shows the mucosa while
looking backwards and moving down the small bowel.
01:59 This double balloon enteroscopy shows the typical orange
color of the small bowel mucosa.
02:12 However, color of the normal small bowel depends on the
type of instrument as well on ﬁlling of the lumen with
water or air. Here the endoscope is advanced down the
small bowel by rotating a spiral overtube. There is no
clear border between the jejunum and ileum.
02:38 Now the ileum is reached via oral approach. Kerckring´s
folds become sparser and the vessels are getting more
prominent.
02:52 These changes are also seen at capsule endoscopy. Here,
the endoscopic view through an air bubble gives a
different impression of the mucosa behind.
03:05 Veins may appear quite prominent. This is normal if they
remain ﬂat, straight and if the ﬁnding is distributed
homogenous in the distal small bowel.
03:18 White lines on the edges of the folds are normal, as they
represent a view between the villi bend to both sides.
03:29 In the terminal ileum, villi are getting more sparse and
longer.
03:39 Lymph follicles are seen. Especially in children they can
show a marked hyperplasia.
03:44 Passage through the ileo-cecal valve may take several
minutes to hours y
03:49 y until a view from the cecum is obtained.
03:55 After retrograde intubation of the terminal ileum at
colonoscopy, a better localization of ﬁndings is obtained
by the possibility of air insufﬂation and to control the
endoscope position.
04:17 Instillation of water improves visualization of villi.
04:25 Further application of color selection modes as narrow-
band imaging additionally enhances surface contrast.
04:36 Endoscopes with confocal laser microscopy allow
visualization of villi on a cellular level.
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04:45 With Miniprobes, this technique can be applied during
enteroscopy in all parts of the small bowel after
intravenous application of ﬂuorescein. Note the visible
ﬂow of erythrocytes in the capillaries.
05:16 Variants of normal are a frequent challenge. Bulges mobile
impressions from outside with normal mucosa change
their size and shape in contrast to submucosal masses.
The overlying mucosa and vessels are temporarily being
stretched.
05:46 Small venectasias are not considered as relevant bleeding
sources.
05:58 Focal lymphangiectasia with an aggregation of swollen
and whitish villi have no clinical relevance.
06:09 White or yellow lymphatic cysts are striking but harmless
as well. Depending on wall tension and viewing angle
these lesions appear elevated or ﬂat. Small blood
vessels are typically crossing unaffected over these
cysts.
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